Pharmacokinetics of C1-inhibitor protein in patients with acute myocardial infarction.
C1-inhibitor protein (C1-INH) purified from pooled human plasma is used for the treatment of patients with hereditary angioedema. Recently, the beneficial effects of high-dose C1-INH treatment on myocardial ischemia or reperfusion injury have been reported in various animal models and in humans. We investigated the pharmacokinetic behavior of C1-INH in patients with acute myocardial infarction to calculate the amount of C1-INH required for optimal efficacy. Twenty-two patients received an intravenous loading dose, followed by 48 hours of continuous infusion of C1-INH. Changes in the endogenous production of C1-INH were evaluated in 16 control patients with acute myocardial infarction. A 2-compartment model was used to estimate the fractional catabolic rate constant (FCR), transcapillary escape rate constant (TER), and extravascular return rate constant (ERR) of C1-INH. Software designed to analyze and fit measured data to unknown parameters in a system of differential equations was used to fit the experimental data against the 3-parameter model. With fixed TER and ERR values (0.014 h(-1) and 0.018 h(-1), respectively), 20 of the 22 cases yielded well-determined FCR values, and simultaneous fitting resulted in a median FCR of 0.011 h(-1) (95% confidence interval, 0.010 to 0.012 h(-1)) versus 0.025 h(-1) as reported in healthy control patients. Simultaneous estimation of TER, ERR, and FCR demonstrated weakly defined TER and ERR values, whereas the median FCR value remained unchanged. The use of a 2-compartment model resulted in a significantly better fit compared with the 1-compartment model. Physiologic explanations are offered for discrepancies in the literature. Dose calculation of C1-INH in patients treated with massive doses of C1-INH requires turnover parameters that differ from those found in healthy subjects, possibly because of suppression of continuous C1-INH consumption by target proteases.